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DIRECTOR/ CHI EF EXECUTI VE®OS STATEMENT

This yearod6s annual rep
achievements of o@entre as we continue to actuali
our mandates and visiorheCentre for Atmospheric
Research (CAR) is a world class research and de
opmentCentreof National Space Research and Dev
opment Agency (NASRDA) committed to resear

and capacity building in the atmospheric and rele

sciences, dedicated to understanding the atmosphe
0 the air around s and the interconnected processes that make up thesgsrgim, from the
ocean floor through the ionosphere to the Sun's core and provide research facilities/services for

the atmospheric and Earth sciences community.

In 2019,we have sustained the pattern of conducting routine maintenance of our growing fa-
cilities with coordinated supervision by our team of engineers in several locations across the

country.All of theseactivities have beecapturedn this rejort.

We are glad to report that the Sp&serironment Research Laboratory of CAR which houses
some vey important equipment used for probing the Space Environment was commissioned
on the 25th of April, 2019 by the HonouralMenister of Science and Technologyis Excel-

lency Dr Ogbonnaya Onin presence o$enator (Prof) Robert Ajayoroffice (Pioneer DG
NASRDA and Chair, Senate Committee on Science and Technologyrahds. OMoham-
medD.G NASRDAand other dignitaries.

In line with our mandate, we have continued to facilitmtekshops, conferenceand staff
trainings.The 3¢ Ekundayo Elish Balogun National Symposium and 2019 National Air Qual-
ity Workshopwas held in Bowen University, Osun State. Also, Ititernational Colloquium
on Equatorial and Loviatitude lonosphere (ICELLIWwas hosted by University of Lagos.
Find details of these wkshops and many more in the report.

CAR has continuedtoenjgyhe benefits derived from the out
coll aborators over the years, especially in
buil ding i n tlGe enawiva laeesohtiseuedGedevelop cooperation with

many relevant national and international institutidnsAugust 2019, our Centre participated

in a kickoff meeting of an international project to be funded to the tur@nef Million Six



Hundred & Twenty-Ni ne T h o u s &29000B0solay by(the I5erman Ministry of
Education and Research (BMBR)ur collaborators in this project atee National Centre for
Energy Research and DevelopmddiNN and the German Institute of Energy and Climate

Research (IECR), Juliglicermany.

CAR also hostedomeuvisitors from Virginia Technology College of Engineeg, Virginia,
USA led by ProfWayne Scales of Virginia Tech, USA working in collaboration with Bowen
University to set up the first ev®adarsystem equivalent in operation$aper Dual Auroral
Radar Network (SuperDARN) in Africa.

Through our capacitpuilding, awarenesgising and outreach efforts, all highlighted in this
report, we are confident that CAR will continue to deliver on her mi@sdwhile providing

tools for scientists to conduct meaningful and relevant research with international competitive-
ness. CAR has and shall continue to build partnerships with relevant National and International
institutions toward actualizing her mandat@e this end, the Centre has become an Interna-
tional reference Centre &xcellenced C ofer 8pace weather research. We hope to continue

to create more opportunities that will better the lives of people.

Our sincereappreciation tdlis ExcellencyDr Ogoonnaya Onuthe Minister of Science and
Technology Professor S. O, Mohammed,Exrector General/ CEO NASRDA; and Mr Jona-
than Angulu, the Acting Director General NASRD#y their cooperation and unwavering
support throughout the year 20I%e friendly work environment provided by our host com-
munity, Kogi State University, Anyigba is highly appreciated. Lastly, we acknowledge the
contributions and team work displayed by all staff of the Centre throughout the year 2019.

We wish you a happy reading! o

Professor Babatunde Rabiu

Director and Chief Executive

Centre for Atmospheric Research,

National Space Research and Development Agency,

Federal Ministry of Science and Technology, Anyigba, Nigeria



CENT RE FOR ATMOSPHERIC RESEARCH AT A GLANCE

Established on 2d January 2013, the

Centre for Atmospheric Research
(CAR) is aworld class research and de-
velopment Centre of National Space
Research and Development Agency
(NASRDA) committed to research and
capacity building in the atmospheric
and related sciences dedicated to un-
derstanding the atmosphereii the air
around usfi and the interconnected
processes that make up the Earth sys-
tem, from the ocean floor through the
ionosphere to the Sun's coreand pro-
vide research facilities/ services for the
atmospheric and Earth sciences com-

munity .

Locatedin Anyigba , Kogi Stateto oper-
ate as7t full -fledged activity Centre of
NASRDA under the leadership of Pro-
fessor Babatunde Rabiufrom 2013- till
date. The Centre is a spin off from the
Centre for Basic Science (CBSS),

Nsukka, Enugu State.

The customary organization of Interna-
tional schools, conferences and work-
shops have positioned the Centre to be at
the forefront amongst its peer. Part of
these remarkable events are scientific
2nd  Cyril

meetings such as the

Onwumechili School on Physics of Up-

per Atmosphere in 2013 with 65 partici-
pants drawn from across Nigeria and Be-
nin Republic. The Centre also cehosted
with NCAR, Boulder, the 1 stWest African
Workshop on Air Quality Measurement
and Modelling in 2014 with tutors from
NCAR, US and NCAR, UK. The Centre
hosted the first annual conference of the
continental African Geophysical Society
in 2014. Furthermore, the Centre hosted
an International School on Equatorial
and Low Latitude lonosphere ISELLI in
2015which attracted over 40 participants
from different countries . As at 2017, the
2nd |nternational School on Equatorial
and Low Latitude lonosphere (ISELLI-2)
hosted by CAR, saw over 60 participants
from over 11 countries and 14 instructors
in attendance. In 2018, CAR organised
the 1st National Workshop on Air Quality
in 2018 amongst many other events dur-
ing the year.

CAR set up the first all-sky optical im-
ager to be installed within the African
continent in Abuja in June 2015.With this
feat achieved, over a hundred (100 pub-
lications have beenproduced by the tech-
nical staff of the Centre and till date,
some of theseresearch articleshave been
published in high-ranking internation-

ally recognized journals. Between 2013



and 2019, CAR has received about 6200
visitors both from overseas and within
the country for different research pur-

poses.

Summarily , CAR is involved in research
activities that cover a wide range of eco-
sphere from the bottom of the ocean,
through the atmosphere to the centre of
the Sun. Precisely, on & January 2018,
we started the first daily nowcasting of
the space weather condition in Sub-Sa-
hara Africa. The data output obtained
from this ingenious equipment has at-
tracted global patronage toward the Cen-
tre and methodical analysis of this data
has significantly contributed to the de-
velopment of theses and publications in

grey areas ofresearch.

Today, CAR operates 28 weather sta-
tions under the TRODAN project, 4
GPS stations for Space Weathemoni-
toring, 2 lightning monitor facility, all -
sky Optical Imager, about 10 indige-
nously made magnetometers, 1 AM-
BER, 3 MAGDAS, 1 scintillation moni-
tor, 1 Fabry Perot Interferometer, 1 SO-
FIE, 1 Ozone monitor, HF radio signal

monitor and others.

Through the years, CAR has estab-
lished the following network of ob-

servatories: (1) The National Air Qual-

ity Research Laboratory, University of
llorin in 2014 (2) The Space Environ-
ment Research Laboratory (SERL at
the NASRDA HQ Abuja in 2015 (3)The
SpaceEarth Environment Research La-
boratory (SEERL, University of Benin

in 2016 (4) The Space Weather and At-
mospheric Physics Laboratory SWAP
Laboratory, Bayero University , Kano in
2017 (5) The Atmospheric and Space
Weather Research Laboratory
(ASWeRL), University of Osun State,
Osogbo in 2017 (6) The Central Labor-
atory for Research

(CLAR) CAR, Anyigba in 2017 and a

Atmospheric

host of others in the pipeline.

Through her notable track records, CAR
has and shall continue to build partner-
shipswith relevant National and Interna-
tional institutions toward actualizing her
mandates. To this end, the Centrehas be-
come anlnternational referenceCentre of

excellence for space weather research.



MISSION STATEMENT

1 To understand the behavior of the entire spectrum of the Earth& atmosphere and

related physical, biological, and social systems

1 To promote capacity development in relevant atmospheric sciences as a way of fa-

cilitating international competitiveness in research being conducted by atmos-

pheric scientists

1 To disseminate atmospheric data and products to users towards socio-economic

development of the Nation

MANDATE

The Centre for Atmospheric Research is to provide sound education, research and

knowledge in the following areas:

1 Lower atmosphere

1 Upper Atmosphere (lonospheric /
Magnetospheric Physics)

1 Atmospheric chemistry and envi-
ronmental science

1 Geomagnetism

1 Environmental research

Tropospheric and trans-ionospheric
radio propagation research

Solar physics, Solar Terrestrial Inter-
actions, Space Weather

Human space technology Initiative

Space debris




CAR is envisioned to operate in 3 modesillustra ted below:

Research

Tri- Operating Modes of CAR

J]0

Observatio

Capacity
Building

)

Figure 1: CAR Operating Mode

MAJOR ACTIVE RESEARCH PROJECTS AT CAR

Space Weather Observation Network
over Nigeria -SWONON

Space Weather Observation Network over
Africa- SWONOA

T

Network of ground -based space ob-
servatories including magnetome-
ters, digisondes, lonospheric GPS
monitors and optical imagers

Daily Space Weather Nowcasts
Enhancement of performance of
Spacebased technologies

Tropospheric Data Acquisition Network
0 TRODAN

1

1

Network of ground stations monitor-
ing lower atmospheric parameters i.e.
automatic weather stations, Rain ra-
dar

Improvement of space-earth commu-
nication systems

Atmospheric Chemistry and Envi-
ronment Researchd ACER

T

T

Establishment of network of stations
monitoring air quality in the atmos-
phere i.e. sample collection, trace de-
tection facilities

Air quality measurements

Microgravity and Human Space Tech-
nology 8 MHST
1 Simulating microgravity exp eriments

that are performable in the space en-
vironment as it affects food security
and drug/vaccine developments

Atmospheric Research Software and In-
strumentation Development - ARSID
1 Indigenous development of Software

and Instrumentation for Atmos-

pheric Research

1 Reaktime maps of atmospheric pa-

rameters over Nigeria

1 Now -cast of space weather over Ni-

geria

1 Control of capital flight



CAR AND HER SPACE RESEACRH LABORATORIES

National Air Quality ResearchLa-

University of llorin, Kwara

pheric Research (CLAR)

1 2014
boratory (NAQRL) State.

2 Space Environmental Research NASRDA headquarters 2015
Laboratory (SERL) Abuja

3 Space EarthEnvironmental University of Benin, Edo State 2016
Research Laboratories (SEERL)

4 Space Weather Atmospheric | Bayero  University Kano, | 5517
Physics (SWAP) Kano State

5 Atmospheric and Space Weather | Osun State University, | 5917
Research Laboratory (ASWeRL) | Osogbo, Osun State.

5 Central Laboratory for Atmos- | Anyigba, Kogi State. 2017

Tablel: CAR & Researchaboratories
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INSTALLATION OF INDIGENOUSLY MADE AUTOMATED HYBRID

WEATHER STATION
In the space of six years, CAR has in-

stalled a total of 28 functional weather
station under the TRODAN project and
a minimum of 8 locally built magne-
tometers installed across the country.
The indigenously made automated hy-
brid weather station measures some at-
mospheric parameters and few Green-
house Gases (GHGSs) on real time basis
at 1-minute interval and tr ansmit same
at near real time to dedicated server for
global usage. It consists of a weather
proof enclosure which contains highly
reliable data logger powered on
130watts solar panel, 12V ,40Ah battery

and 10A charge controller. The weather

station is equipped with a standard set
of sensors which takes records of: air
temperature, relative humidity, wind
speed and direction, soil temperature
and moisture at four different depth s of
10cm, 20cm, 30cm and 40cm respec-
tively, barometric pressure, sun inten-
sity, evapotranspiration, rain rate,
ozone, carbon dioxide and carbon mon-
oxide etc. SD card is usedfor data re-
cording and storage while psychomet-
rics software is used for real time obser-
vation via a computer system. The sta-
tion is a fully configured, solar pow-

ered, automated weather station.

INSTALLATION OF SWONON MAGNETOMETER

The SWONON magnetometer also uses
an SD card for data records and storage
which can also be observed on real time
via the psychometrics software while
been powered on a 12/, 18Ah battery
using a 30Wsolar panel and 10A charge
controller. It was designed for long
term unmanned or unattended opera-
tion and is ideal for meteorological and
space weather monitoring and climate

study applications.

12

In the year under review, nothing less
than 6 weather stationsand magnetom-
eters were installed in various institu-
tions cross Nigeria. The installation
team comprised of: Engr. Adeyemi A,
Engr. Saleh Umar A, Mr. Suleiman Ab-
dulrahman, and Mr. Ezekiel Joshua.
Successful regular routine checks and
facility maintenance of existing stations

were also carried out.



MAINTANANCE OF INSTALLED AtPaM AT RUFUS GIWA POLY-
TECHNIC (RUGIPO) OWO, ONDO STATE .

The installation and maintenance team of CAR arrived Rufus Giwa Polytechnic (RU-
GIPO) Ondo State on Monday - 27" May, 2019for physical observation and mainte-
nance exerciseof the AtPaM station which was successfully installed in the premises

of the tertiary i nstitution in November, 2018.

M
ﬂ i

Figure 3: Magnetometer huts constructiahBowen University, Iwo
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INSTALLATION OF HIGH PRECISION TELEMETRY WEATHER
MONITORING STATION AND MAGNETOMETER AT BOWEN UNI-

VERSITY, IWO, OSUN STATE.

C AR deam of installation engineers
and computer scientists, Engr Saleh
Abubakar Umar, Mr. Suleiman Ab-

dulrahman, Mr. Ezekiel Josiah arrived
Bowen University , lwo, Osun Stateon
the Tuesday 28" May, 2019 for site in-
spection and facility installation of
C AR doxally made Weather Station

and Magnetometer which were both
donated for installation was success-
fully concluded on the 29t of May,
2019. The team also did maintenance
check on the Davis Pro station at the
Faculty of Agriculture of the Univer-
sity. Data from the AtPaM is accessed

by downloading the data logged in the

data logger of the AtPaM either
through the memory card or trans-
ferred to the server through telemetry.
Bowen University current ly hosts as-
sorted facilities such as SpaceéWeather
and E a Moveantest M onitoring
Magnetometer, Hybrid Automated At-
mospheric Parameters Monitor, and
GNSS receiver for monitoring Space
Weather. The University is gearing up
for a ground breaking feat as she antic-
ipates the arrival of the first ever Super
Dual Auroral Radar Network (Super-
DARN) in West Africa which is capable
of transforming Upper Atmospheric

Research in that region.

Figure4: Mr. Ezekiel, Mr. Suleimaand Engr. Saleh with
the BOWEN team at the AtPaN&tallation Ste

Figure 5: CAR Engineers constructing the sole
panel carrier

14



SWONON MAGNETOMETER

Figure 6: Engr. Saleh troubleshooting Davis Pro

INSTALLATIO N AT OBAFEMI

AWOLOWO UNIVERSITY, ILE -IFE, OSUN STATE.

On Friday the 31st of May, 2019, the
CAR team installed a fully functional
SWONON magnetometer at the De-
Obafemi

partment of  Geology,

Awolowo University , lle Ife, Osun State

Figure7: Engr. Saleh, Mr. Ekiel, Mr. Suleiman working on
the magnetometer at OAll¢-1fe

in the Space Earthquake Laboratory.
Upon successful installation, the facil-
ity was handed over to the institution
to enhance research participation and

output .

Figure 8: Mr. Ezekiel andMr. Suleimarat OAUlle-Ife



INSTALLATION OF ATMOSPHERIC PARAMETERS MONITOR
(AtPaM) STATION AT UNIVERSITY OF BENIN, BENIN, EDO STATE.

Installation exercise commenced on
Saturday - 1st June, 2019 at the Univer-
sity of Benin, Benin City, Edo state as
the Centreds
the premises for anon-site inspection to
assess the domain most suitablefor the
mast, panel stand and erection of pe-
rimeter fence. By the following da y be-

ing Sunday - 2nd of June, 2019 all sen-

sors to the AtPaM station had been

i anrived a |

fully configured by the seasoned team
from the Centre for Atmospheric Re-
search, the installation was a success
antl wase fanctional apon handing over.
The CAR team wasled by Engr. Umar
Saleh alongside other staff: Mr Ab-
dulrahman Suleiman, Mr Josiah Eze-

kiel, Mr Timiyo Justice and Mr Alex

Orukpe.

Figure 9: The team working at the AtPaM station at the Ui Figure 10: CAR NASRDA StaffL-R: Mr Justice Timiyo, Mr Su-
leiman, Mr Josiah Ezekiel, Abdulrahman, Engr Umar Saleh,
Alex Orukpeduring the installation.

versity of Benin together with SEERL Benin Staff

INSTALLATION OF AtPaM AT SERL-CAR, ABUJA

On Monday - 3 June, 201%he Instal-
lation of Atmospheric Parameter Moni-
tor (AtPaM) was done at CAR-SERL,

16

Abuja. The aim of installing the equip-
ment was to incorporate and enhance
the monitor ing of ground level param-

eters such aswind speed, evaporation



rate, solar radiation intensity, green- others for research purposes at the la-

house gases CO., NO & O3z) among boratory .

prv B LT
T R0 g

INSTALLATION OF AtPaM AND MAGNETOMETER AT LAUTECH
OGBOMOSO, OYO STATE.

C A R disstallation team arrived at amongst other issues identified. In the
LAUTECH Ogbomoso on Thursday - overall, the team successfuly replaced
30h June, 20190 fully troubleshoot and the faulty components identified dur-
rectify the TRODAN station located at ing trouble shooting and restored the
in the University premises where the TRODAN station to its full functional-
team also discovered that battery pow- ity to aid research.

ering the equipment had flattened

17
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Figre 12: Mr. Ezkiel, Iéngr. Saleh, Mr. Adewale, Mr. Suleiman, Prof. Oni and Dr Geduyia-the installation oTRODAN
stationat LAUTECH.

INSTALLATION OF AtPaM AND MAGNETOMETER AT OSUN
STATE UNIVERSITY, OSOGBO, OSUN STATE.

The installation team from CAR arrived at Osun State University Osogbo, Osun State
on the 30" of June, 201%o install the weather station. The station was successfully
installed following a careful assessment of the terrain for a conducive location. There-

after, the station mast, perimeter fence was erected alongside configuration. The sta-

tion was handed over fully powered by alternative solar energy.

Figure 13: The teamchecking the sensanstalledin the Figure 14: The team working hard tmstalled the weather
weather stations picking signal station at Osun State Universit9sogbo

18
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INSTAL LATION OF MAGNETOMETER AT MOUNTAIN
UNIVERSITY (M TU), OGUN STATE.

On the 1stof July 2019, CAR team of En-
gineers and Scientists proceeded to
Mountain Top University, Ogun state
to install the SWONON Magnetometer.

The installation was successful, and the
benefit resonated on both sides such
that whilst the institution celebrated

the benevolence of the Centre toward

Figure 15: CAR team with the WU team at the magnetometer installation sitéhatUniversityon 15tof July 2019

19

TOP

entrenching research, the CAR team are
becoming more proficient in actualis-

ing the
tinuous staff training for the team can-
not be overemphasisedto further equip
the team with adequate skill needed to
carry out more of these advanced in-

stallations across the country.
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INSTALLATION OF SWONON MAGNETOMETER AT UNIVERSITY
OF LAGOS (UNILAG) LAGOS STATE.

Figure 16: Prof. Oyeyemi of UniLagnd his team with
CAR team working at the installation site at Unildg 2
3dJuly, 2019

20



Figure 17 Dr. Rose of Chemistry Departmen
Prof. Oyeyemi of Physics department and C,
team at Atmospheric Chemistry Equipment troub
shooting site Unilag® - 3 July, 2019

INSTALLATION OF SWONON MAGNETOMETER AT OLABISI
ONABANJO UNIVERSITY

I .

Figure 18 Prof. Chukwuma of OOU, his team and CAR duri Figure 19: Getting ready to take equipment lomline
the installation of magnetometat Olabisi Onabanjo University after installation
3d-5% July 2019

\
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Figure 20:Engr. SalefConducting the training after the
installation of the magnetometer at 0@ 3 -5 July
2019

Figure 21 The OOU Librarian Presenting Gift to the
CAR team from the Vice Chancellor after installatic

hand over on

AtPaM AND MAGNETOMETER INSTALLATION AT ABIA STATE
UNIVERSITY, UTURU, ABIA STATE

s s : ' S ks, Y Yy W

Figure 22: ABSU team and CAR team after the maintenance and successful training on AtPaM a0&BS July, 2019

22



Figure 23: Magnetometer huts constructiol

INSTALLATION OF SWONON MAGNETOMETER AT SERL, ABUJA .

The wireless Space Weather Observa-
tion Network Over Nigeria
(SWONON) Magnetometer was in-
stalled on 8h April , 2019 atthe Space

Environment Research Laboratory,

Abuja. The successful installation was
carriedout byt h e C eteatn of&ob s
entist, part of which were Miss
Onyinye Gift, Mr Kashim Dauda and a
visiting Scientist Mr . Efua Ogobor.

Figure 24 Installationprocessf Atmospherid®arameter monito(AtPaM) by our scientistMiss Onyinye
Gift, Mr Kashim Dauda and visiting scientisdr Efua Ogbor.

23



MAINTENANCE OF EXISTING 19 STATIONS

Through the year 2019, theCentre was actively involved in the maintenance of her 19

existing stations across Nigeria, as well as initiating and executing new installations

across the country.

Below are Stations Installation, including dates and & codes.

I W L]
1 UNN ...July 2007 NSK
2. UNIABUIA..July2007 2Bl
3, UNILAG ...October 2007 LAG
4. UNIAGRIC MAKURDI ...October 2008 (2015) MAK
5. UNIOS ...March 2008 108
6. FUT, MINNA ...February 2008 MIN
7. RSUST, PH... February 2008 PHT
8 AAU, AKUNGBA... luly 2008 AKB
3. CBSS PERM SITE ...July 2008 NPS =
J 10, UTHMAN DAN FODIYO UNIV, SOKOTO ..May 2008 SOK ( °v
11, FUT, YOLA ...November 2009 yoL §
12. FUT, AKURE ...May 2010 AKR £
13. 1BB UNIV, LAPAI ... May 2010 LAP -
14. CARAYINGBA... July 2010 AYB
15. Redeemer's Univ. 2010 RDM
16. ESUT. 2012 ENU
17. LAUTECH 2012 0GM
18, ATBU, BAUCHI April 2013 BAU
19. BUK, Kano May 2017 KAN

INSTALLATION OF NEW FACILITIES
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ACTIVITIES SUPPORTED AND ORGANISED BY THE CENTRE
During t he course of the year, theCentre for Atmospheric Researchengaged in various

program mes in consonance with its mandate, some of which are listed below:

Staff Retreat
The 2019 retreat held on the 3%t of Jan-

uary 2019and served as a beautiful op-

portunity for all staff to be familiar with

tionship ; team management and cus-
tomer relationship ; administrative pro-

cedure and process scientific research

N

N

set skill to enhance productivity i.e. and development and uses of new inno-

skills such as techniques of human rela- vated software.

Commissioning of the Spac&nvironment Research Laboratory on the 25of April,
2019
The Space Environment Research Laboratory of CAR was commissioned on the 2%

of April, 2019 by the Honourable minister of Science and Technology, Dr Ogbonnaya
Onu. Also, in attendance at the commissioning was Prof. S. O Mohammed DG
NASRDA, Senator (Prof) Robert Ajayi Boroffice (Pioneer DG NASRDA) and other

dignitaries within and outside the minist ry of Science & Technology.

SPACE ENVIRoN 4
RESEagey u.m""

Figure 27b: The Honourable Minister being conducted rou
the facility at SERL by the Director. Senator (Prof) R. A. Bor
fice, Chair of Senate committee on ScienceBehnology, in
white flowing gown.

Figure 27a: His Excellency, Dr. Ogbonnaya Onu, Honourab
Minister of Science and Technology unveiling the Space E
ronment Research Laboratory SERL

WASCAL FUTA Python Training 13"
- 17 May, 2019.

The Centre in collaboration with WAS-

CAL DRP-WACS at Federal University

of Technology Akure organized a one-

week free Python training program.

25



The workshop which held at WASCAL ,
FUTA. The Program was designed to
cover general introduction to python
programming and applications to cli-
mate data with the aim of strengthen
the capacities of Nigerian scientists in
analyzing datasets and using modern
programming language such as python

program to enhance capabilities in ana-

-

lysing in-situ and climate model da-
taset in addition to develop python
modules and algorithms in teaching
and research. CAR staff in attendance
were: Mr Adejuwon Olalekan, Mr
Sulieman Abdulrah man, Ms Yomi
Awe, Miss Kemi Kayode, Miss Onyinye
Nwankwo, Mr Dayo Afolabi, Mr

Kashim Dauda.
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Flgure 28: Part|C|pants at theWWASCAL/CAR Colleg&aining on Application of Python Program to Atmosphenc Da
Analysis at Federal University of Technology, Akanéay 13" -172019

America Geophysical Union (AGU) 10Qutreach Themed: 0Catch Them Younfpr

Geoscienags
The American Geophysical

(AGU) 100 Outreach themed d&Catch

Union

Them Young for Geoscience® held at
Imaguero College Hall, Benin City, Edo
State, Nigeria 11th July, 2019 with
about 380 students from 15 Schools
across Edo State participated in the

event which was generously organized

by Edo State Governmentin collabora-
tion with  American Geophysical Union
& Centre for Atmospheric Research,
Popularization of Emerging Science
and Technology Initiative, Women's
Dignity Initiative Inc, and Network of

Space Earth Environmentalists.

N
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The outreach was aimed at celebrating
the Centenary of AGU and to showcase
some beautiful results and benefits of
Geosciences to youths in a bid toplant
the seed of interest for Sciencein their
youthful minds. The event also allowed
the Centre to establish student-mentor
program for a number of pupils who
showed interest in developing a career
in Geosciences. Notable guest speakey
at the outreach were; Prof Babatunde
Rabiu (Director/Chief Executive, Cen-

tre for  Atmospheric  Research,
NASRDA) ; Prof Jacob Ehiorobo (Geol-
ogists and Former Deputy Vice-Chan-
cellor, UNIBEN); Dr Mrs Folasade

Olajuyigbe a distinguished Biochemists

Figure2 9 a :
City, Edo State, Nigeria

and a Fulbright Scholar. The Special
guest of Honour, was the Executive
Governor of Edo State, Mr. Godwin

Nogheghase Obasekiwas represented
by the Permanent Secretary, Ministry of
Science and Technology, Mrs Birgita
Okodugha. In her speech, she ex-
pressed her appreciation to the Centre
for Atmospheric Research for choosing
Edo State as the beneficiary of the AGU
100 outreach program. She further
stated that the event will compliment

Edo-Best Initiative, promote a student -
mentor program for a number of pupils

who might show interest in developing

career in Geosciences.

A group phot €atahThenpYoung forGeopcembbesd atdmaguerb €ollege Hall, Benin









to implement, characterize, monitor
and analyze the yield/performance
and socio-economic impact of PV and
PV-powered greenhouse in the SUN-
Farming integrated food and energy
concept in tropical Nigerian climate.
Participants were introduced to YE-
SPV-NIGBEN by Dr. Agbo Solomon
(Project Coordinator). Thereafter, part-

ners involved in the project took turns

"~ Arrivals

Figure 30 Mrs. AderonkeObafaye presenting &
bouquet to the Leader of the team from Germe
(Prof. Rau Uwe) on their arrival in Abuja while
Prof Babatunde Rabilooks on.

&)

)
N

to deliver a 20 minutes presentation

about their projects.

The presenters included:

1 Prof. Uwe Rau -FZJ Germany

{1 Dr. Moumini Savadogo - WASCAL

1 Mr. Holger Schoenherr- Sunfarming

1 Prof. Julien Adounkpe -University of
Abomey Calavi

Babatunde Rabiv- CAR

NASRDA

1 Prof.

YESPV-NIGBEN
Yield analyzes and impact
I PY and PY.
and energy hybrid systems In tropical Nigm.wsenlnr: du:ln
by BMEF 052019. 05202

Enargy production Food production
\p—

wleL |
i

[Fr.'e base targets of integrated food and enargy concepﬂ

¢) siuicH

Figure 31: Dr. Merdzhanova Tsvetelineaking a presentation on
the YESPMNIGBEN Project

L A‘\ w 4l

Figure33: Pr of . Rau paying kee
farm tourin company of Prof Paulinus Ugwuoke and C
Solomon Agbo

Figure 322 A group photo of all the Project partner
including the Local Organising Committee
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various institutions and individuals. Aladodo, S. S., Otu, J. O.5ani, M., Yomi
Other CAR staff Present at the event Awe, Engr. Oluwaseye Adedoja and Eze

were, Mr. Najib Yusuf, Dr. Seun Ajileye, Francis.

CENTRE FOR ATMOSPHERIC RESEARCH

W Q,, 1N COLLABORATION WITH BOWEN UNIVERSITY PRESENTS
~ == JRDE.E. BALOGUN NATIONAL SYMPOSIUM & 2018 NATIONAL AIR QUALITY WORKSHOP

i

THEME:,
AIR QUALITY ISSUES IN NATIONAL PLANNING: ASSESSING
PRESENT STATUS AND PREDICTING FUTURE TRENDS 1N NIGERI)

B e A et
Figure 34: Group photo of organisers and participants with Professor and MrsB&alggun at theNational Symposium and
2019 National Air Quality Workshop

International Colloquium on Equatorial and Low-Latitude lonosphere (ICELLI),
Lagos, Nigeria, 9n -13" September2019.

The International Colloquium on Equatorial and Low-Latitude lonosphere (ICELLI)
organized by the Centre for Atmospheric Research (CAR-NASRDA) and Network of
SpaceEarth Environmentalists (NSEE) took place at the University of Lagos, Akoka,
Nigeria on 9t § 13" September, 2019 with forty (40) participants in attendance. Six (6)
lecturers including Prof. Babatunde Rabiu and Prof. Victor Chukwuma of Olabisi
Onabanjo University, Ago -lwoye, Ogun State. The International Colloquium being the
first in its series in Africa serves as a capacity building platfor m for African young
scientists towards space weather forecasting, utilization of equatorial orbit in satellite
technology among other benefits. The event featured a composition of tutorials, semi-

nars, conference and hands on training on every aspect of regarch and techniques
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bordering on the dynamics of equatorial and low latitude ionosphere as well as space
weather. The program of the Colloquium includes discussions of the rather wide range
of phenomena, such as: equatorial ionosphere, equatorial electrogt, equatorial iono-
spheric anomaly, geomagnetic disturbances, geomagnetically induced currents, solar-
terrestrial relations, stratospheric warming, space weather, theory and modelling of
lonospheric Scintillation and Irregularities, presentation of results from different and

novel techniques for probing the equatorial ionosphere etc.

The five-day event served as an effective meeting point for scientists, policy makers,

students and designers of spacedependent technologies.

Figure 35: Prof. Babatunde Rabiu flanked by a cross Section of Participants at the International Colloquium on Equatorial
and LowdLatitude lonosphere (ICELLI) organized by the CeritreAtmospheric Research (CARSRDA) and Network of
SpaceEarth Environmentalists (NSEE) held at the University of Lagagos.

The Nigerian Meteorological Society International Conferenckleld at the Fed-
eral University of Technology Akure, Between 1shd 4th December 2018n the
Theme 0 ChangeaChatlengesand Prospects 0

The Nigerian Meteorological Society change The theme of this Yy
organized a 4-day national conference ence is OCLI MATE CHANGE
and 32d annual general meeting to ad- LENGES AND PROSPECTS o.
dress various issues of global climatic ference attracted seasoned academics,

professionals and policymakers within
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the broad spectrum of science of
weather and climate as more than sev-
enty (70) well-researched papers on sci-
entific evidence of climate change, sec-
tor and impact assessment and climate
change awareness were presented and
there were robust discussions and in-
teractions on these papers.

Highlight of the event was the consensus
reached by experts (on the urgent need to
search for sustainable alternatives to re-
place the existing energy sources deplet-
ing and degrading the environment caus-
ing adverse effects on the climate which
has become a critical threat in Nigeria) at
the opening ceremony of the 3rd Interna-
tional Conference and Annual General
Meeting of the Nigerian Meteorological
Society (NIMETS) held at the Department
of Meteorology and Climate Science, Fed-
eral University of Technology, Akure
with the theme Climate Change: Chal-
lenges and Prospects, on December 2,
2019.

Delivering the keynote address DG/CEO,
Nigerian Meteorological Agency (NiMet)
Professor Sani Abubakar Mashi repre-
sented by Professor Peter Odjugo said the
challenges posed by the threat of climate

change has necessitated the seaftcfor al-

34

ternative sources of energy that will re-
duce Green House Gasses and release of
carbon dioxide emissions. Furthermore,
the Director General said NIMET is de-
ploying its expertise to combat climate
change effects in Nigeria through mount-
ing fully auto mated weather stations,
generating data for research, seasonal
rainfall prediction, quality weather re-
view, and drought review and crop
weather calendar. Also speaking at the
event was the President, Nigerian Mete-
orological Society, Professor Clement
Akoshile who said climate change knows
no barrier because the parameters that
causes it is global and nondiscriminat-
ing. Prof. Akoshile said the conference is
out to examine and proffer workable so-
lutions to the challenges of climate
change.

The Vice Chancellor, Professor Joseph
Fuwape represented by the Deputy
Vice Chancellor, Professor Philip
Oguntunde in his welcome remark said
climate change poses a threat to the nat-
ural foundations of our lives and has
become an essential threat to Nigeria.
There were lead papers from keynote
speakers Professor Babatunde Rabiu,
Director/Chief Executive, Centre for

Atmospheric Research, CAR,



NARSDA, presented a thought-pro-
voking paper on &limate Change:
Myth or Reality @ He emphasized that
climate change has becone a reality
much faster than all scenarios pre-
dicted. He further stated that climate
change is not just an environmental is-
sue, as too many people still believe but
an all-encompassing threat, to health,

to agriculture, to peace and security, to

the very ground millions of people live
on, to the global economy. We are now
at a point where even the international
community has given up denying this
reality. The new IPCC assessment re-
port says that humanity has time until
2020 that is next year, to reverse the
path of constantly growing GHG emis-

sion.

DR ELUAH ADEFISAN ‘
GORFA¢Gan ST s S0
| onisondd

= CHIEF HOST
Prof. Joseph A Fuwape,
The!

=

Figure 36:Dr Seun Ajileye ably representig the Director of CAR, Prof. Babatunde Rabiu with Ms Yomi Awe of C/

PARTICIPATION IN CONFERENCES AND WORKSHOPS
The Centre for Atmospheric Research (CAR) actively participated in the following

conferences and workshops listed below:

Science & TechnologyExhibition , Enugu, Nigeria (14"-18" Jan 2019)

The Centre participated in the one-week Science andTechnology exhibition held in

Enugu that took place on the 14 of January to 18" of January. The eventwas attended

by Engr. Umar Saleh, Mr Suleiman, and Mr Ezekiel. The technical staff of CAR in their

usual professional gesture, confidently set up displ ayed CAR 3 s

i ndigenously



cated High Precision Telemetry Weather Monitoring Station (SWONON ) and Magne-
tometer all built at Central Laboratory for Atmospheric Research (CLAR), Anyigbaas

well as data from it.

National Mathematical Centre, Training

The National Mathematical Centre, Abuja on the 22nd § 3 of May, 2019 organized a
two -week scientific foundational programme at the National Mathematical Centre
Auditorium, Abuja designed for graduate, post graduate students and lecturers who
have interest in understanding Relativistic Astrophysics. This knowledge is believed
to form the bedrock for advanced research in relativistic astrophysics and cosmology.
Miss Onyinye Gift Nwank wo, a Scientific Officer of Lower Atmosphere Unit was se-

lected for this training.

Nigeria Geophysical Societf{NGS) 6th Annual Interngional Conference.

Nigeria Geophysical Sciences (NGS) held her & annual international conference
themed:Ex pl oring the diversity in geoph#dsical
10h May, 2019at Michael and Cecilia Ibru University (MCIU) Agbara -Otor, Ughelli,
Delta State The event was supported by the Centre for Atmospheric Research, and
Prof Babatunde Rabiu was the Conference Keynote speaker. During the three -day
event, topics such as: Space Weather, Solar PhysicSommunicatio n, Magnetosphere,
Lower Atmosphere/Troposphere, Meteorology, Remote sensing, Hydrocarbon Ex-

ploration, Mineral Exploration etc were taken.

ICTP Trieste (ltaly) International Space Weather Initiative Workshop (ISWI) 2019
The Abdul Salam International Centre for Theoretical Physics, Trieste Italy organized
and hosted the International Space Weather Initiative Workshop (ISWI) on the 20t -
24h May 2019. The International Space Weather Initiative (ISWI) is a programme of
international cooperation to advance space weather science by a combination of in-
strument deployment, analysis of space weather data from these instruments in con-

junction with o ther data, and the communication of such results.
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The programme was well put together, diverse and in -depth as it attracted a total of
115 experts from 31 Nations across the GlobeThe workshop which is aimed at the
deployment of instruments in developing nations and analysis of space weather data
with particular focus on new research results and findings and to encourage greater
cooperation in developing partnerships and ISWI networks. The International Com-
mittee on Global Navigation Satellite Systems (ICG), Boston College and the Scientific
Committee on Solar Terrestrial Physics (SCOSTEP) and the US Institute of Navigation
are caosponsors of this workshop.

The programme touched on many topics and delineated grey areas in the field of the-
oretical physics with outcomes that significantly adds to existing knowledge in the

academia as well as shed light on possible applications of the output of various re-

search interests. Topics such as I nstrument a
sphere, and Thermosphere Solar Ter r est r i al Coupling and Sp:
Weat her effects on Gl obal Navigation Satell]i

scienti fic r @glding,tEslycatiod ampdaOutredcly were delivered. The
workshop which was co -sponsored by the Centre for Atmospheric Research (CAR),
United Nations Office for Outer Space Affairs, International Committee on Global
Navigation Satellite Systems, Boston College, ScientificCommittee on Solar Terrestrial
Physics, National Aeronautics and Space Admini stration, Internation al
SpaceWeather Initiative, International Union of Geodesy and Geophysics, European
Space Agency. Professor Babatunde Rabiu Director & Chief Executive CARO
NASRDA, Mr. Toyese Ayorinde of INPE -Brazil, Dr. Bola Abdulrahim of CSTD,
NASRDA, and Mrs. Aderonke Obafaye of CARANASRDA actively participated in the

UN workshop.
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T Abdus Salom L International Space Weather Initiative Workshop
(CTP) International Centre :
for Theoretical Physics 20 - 24 May 2019, Miramare - Trieste, Italy

Figure 37: Participants at the 2019 UN/Italpternational Space Weather Initiative Workshop

Forum on Science Objectiveand Observation System Workshop Beijing, China.

The international meridian circle, International Space institute meeting held in Beijing
China between the 234 - 25" September 2019 aimed at creating forum on science ob-
jective and obsevation with beneficial advantage for collaborative positioning was

attended by the Digital Director, Prof. Babatunde Rabiu .

Workshop on NeQuick lonospheric Electron Density Model: Latest Develop-
ments and New Implementations 8thd 11th October, 2019 rieste, Italy

The four (4) day workshop organised by the Abdus Salam International Centre for
Theoretical Physics ICTP, Trieste, Italy, in collaboration with the Institute for Geo-

physics, Astrophysics and Meteorology of the University of Graz, Austria, attracted
32 patrticipants from 14 countries across the globe. The model (NeQuick-2) is the latest
version of the ionosphere electron density model developed by the Telecommunica-
tions/ICT as a quick -run global 3D ionospheric electron density model specifically
designed for trans-ionospheric propagation applications for the development of the
ICTP. Dr Daniel Okoh and Mrs. Aderonke Obafaye of CAR-NASRDA were among

the participants who gave p resentations at the workshop.
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The Abdus Salom
International Centre
@ for Theoretical Physics

Workshop on NeQuick lonospheric Electron Density Model:
Latest Developments and New Implementations

8 - 11 October 2019, Miramare - Trieste, Italy

Figure 38: Cross Sedan of Participants at the Workshop on NeQuick lonospheric Electron Density Model

COLLABORATIVE PARTNERSHIP S
As the Centre continues to take giant strides in achieving her setmandates, CAR

credits her successto the unique and outstanding partnerships forged with collabo-

rators over the years, who have shown commitment to be engaged in promoting re-

search, field observations and capacity building in tandem with the Centre & operat-

ing modes.

2019MOU Signed

V The Ondo State University of Science and Technology Okitipupa (OSUSTECH)

signed an MoU with National Space Research and Development Agency
(NASRDA)

V Institute of Energy and Climate Research, Julich, Germany
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Figure 39: CAR collaborators; A few amongstmga

MoU with several
Nigerian Universities

Figure 40: CAR national collaborators

WORKING VISITS
Courtesy Visit to Edo State GovernpiMr Godwin Nogheghase Obaseki

On the 16" January, 2019 the Centre for Atmospheric Research led by The Director/CE
Prof. Babatunde Rabiu paid a working visit to the Edo State Governor, His Excellency
Governor Godwin Nogheghase Obaseki to help in providing scientific interventions
towards the development of the state. In company of the Director/CE were Mr Ken-
neth Ogbeiwi, Engr. SeyeAdedoja, Mr TebebiJustice, Mr Alex Orukpe, Mrs Ader onke
Obafaye and Mr Jude Aghedo of CAR.
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Figure 41: CAR Director, Prof. Babatunde Rabiu with the Executive Governc
Edo State, MrGodwin Nogheghas®basekiduring a courtesy visit to the later ol
talks to ceordinate the space research and innovationthim state

Visit to the Department of Atmospheric Sciences, University of Houston, 2326
February 2019, Houston, USA

The meeting was aimed at initiating a major collaborative research with CAR and the
air quality research group of Professor Berrhard Rappenglueck ofDepartment of At-
mospheric Sciences, University of Houston, Houston, USA. Prof Babatunde Rabiu Di-
rector/CE, was at the Department of Atmospheric Sciences, University of Houston,
USA between 25 and 26 February 2019

2019 Girls Astronomy Camp Lokoja
CAR in collaboration with Astronomy Without Borders (AWB) on 10" May, 2019or-

ganized a one-day Girls astronomy camp for about 39 schools with over 200 girls in
attendance. The event whichheld at Salem University Lokoja had the Kogi State com-
missioner of Education, Science and Technology Mrs Rosemary Osikoya on sit as the

special guest ofhonour and the VC of Salem University, Prof. Dorcas Oluwade.
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Figure 42 L-R: Participants with the organisers of Girls Astronomy Camp; CAR Director, Prof. Babatunde R
Mrs Rosemary Osikoy#he Honourable Commissioner of Education, Science and Technology Kogi State, 1

of Salem University; Prof. Mrs Dorcas Omanyo Oluwade and a member of Astronomers without Board:
Timipre.

e = ; o

Visit from Virginia Technology College of Engineeringfrom Virginia, USA on 7th
of June 2019.

Prof. Wayne Scales ofVirginia Tech, USA visited SERL- CAR and NASRDA on the 7th
of June 2019. Thevisiting team and CAR are working in collaboration with Bowen
Univer sity to set up the first ever Super Dual Auroral Radar Network (SuperDARN)

in Africa.

Working Visit to Space Lab Uniben By Edo State Ministrgf Science and Tech-
nology.
A delegation from the Edo State Ministry of Science and Technology led by Dr C. .

Adesotu visited Space Lab., Uniben on 7" June, 2019. The visit was aimed at under-
standing the workings of th e installed Hybrid Atmospheric Parameters Monitor
(AtPAM) at the laboratory. They were conducted round the laboratory by Mr Alex
Orukpe, liaison officer SEERL.
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Figure 43 :L-R: Prof Obahiagbon, Uniben Dean of Engineering, Prof Ehiorobo, Former C
admin, Uniben, Dr. C. |. Adesotu, Honourable Commissionegéienceand Technology, Edc
State, Dr (Mrs)Okodugha, Perm Sec, Ministry of Science and Technology, Edo state, M
Orukpe, CARNASRDA Liaison officer, Mr Alegbe, Director from Ministry of Science and T
and Mr Justice Timiyo

German Delegate Visito SERL - CAR on 8" August 2019.

Following the successful closure of theYESPVIGBEN meeting held with a team of
five scientists from the German Institute of Energy and Climate Research (IECR), Ju-
lich, and SUNFarming GmbH in company of CAR Director, Prof. Babatunde Rabiu
(refer to pages 30 & 31). Acourtesy visit was made to the Acting DG and the entire

Management of NASRDA on Thursday 8th August 2019. The guests are:

1. Prof Uwe Rau- Director, Institute of Energy and Cihate ReseareRhotovoltaidResearch
Centre, Julich. (Team Leader)

. Dr. Merdzhanova Tsvetelina, Group Leader, Julich

. Dr. Solomon Agbo- YESPVIG-BEN Coordinator, Scientists, Julich

Engr David Morr - Project Engineer, SUNFarming Company, Germany

aos owoN

Mr Holger Schoenherr- International Project Manager, SUNFarming Company, Ger-

many.
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The delegateswere received by the Ag DG, Mr. Jonathan Angulu together with some
management staff. The teamthereafter proceeded to visit the Space Environment Re-
search Laboratory SERL-CAR which is a Laboratory actively managed by the Centre for
Atmospheric Research located within at the Head Quarters of NASRDA Abuja. The Di-
rector/CE Prof. Babatunde Rabiu along with some staff of th e laboratory were on ground
to show them round. The team expresseda very high level of satisfaction with the oper-
ations of the laboratory. Consequently, Engr. Morr and Mr. Holger quickly used the op-

portunity of the visit to inspect the site where the PV s ystems would be installed.

Figure 44:L-R: Dr. Solomon Agbo, Prof. Uwe Rau, D
;j Merdzhanova Tsvetelina, Engr David Morr and Prof. B
i batunde Rabiu visiting CAR AtPaM location in SEF
Abuja.

Figure 45: L-R: The German Institute of Energ
and Climate Research (IECR), Julich, and SU
Farming GmbH meeting with the Ag. Directc
General NASRDA and her management team.
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CAR VISITORS
Since Inception,

il
1
il
1
il
1

Over 2000 visitors to CAR (SERL, NAQRL, SEERL, SWAPASWeRL and CLAR)
Over 600 first time visitors to CAR

Over 90 visiting scientists with PhD

Over 40 Interns under the SIWES

Over 24 graduates under the NYSC scheme

Over 30 foreign Scientists (Germany, USA, South Africa, Senegal, Kenya, Benin
Republic etc.)

Over 400 visiting under -graduates from different part of Nigeria.

Over 300 visiting graduates from different part of Nigeria.

Over 500 visiting Primary and Secondary pupils from Nigeria

CAREER DEVELOPMENT IN CAR
Research Training and Development are part of the cardinal operations of CAR. The

Centre prepares its identified manpower to address the unique responsibilities and

challenges to achieveher set mandate. This is achievable through a combination of

formal and informal trainings and development metho dologies which includes spon-

sor of agencybengineers and scientists on PostgraduateDegreesi.e.M.Sc. &Ph.D. and

professional certifications in highly reputable institutions both locally and internation-

ally in relevant fields of space researchto enrich knowledge and enhance the compe-

tence of the spacescientists and technologists/ engineersin NASRDA.

1. Ogbeiwi Kenneth | PhD Accounting Igbinedion University,
Osalumense Okada

2. Johnson O.| M.Tech Food Science| Federal University of
Omotayo Tech Technology Akure
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Orukpe Alex Ose-

MSc Plant Biochem-

University of Benin

com Engineering

ghale Istry

Aghedo Jude Master in Business | Kogi State University
Administration

Saleh  Abubakar | MSc Information | NOUN

Umar Technology

Mr. Tebebi Justice | MEng.  Elect/Tele- | University of Benin

Musa l. A.

MSc Computer Sci-

Kogi State University

ence

Table 2: CAR Staff who successfully completed Post Graduate & Doctorate Prograr

STAFF UNDERGOING GRADUATE PROGRAMMES

S/ | NAME PROGRAMME | INSTITUTION STATUS
T. Adedoja Olu- | PhD Engineer- | Tshwane University of Technology, | In progress
waseye S. ing Pretoria. South Africa
2. | Yusuf Najib PhD Atmos- | Bayero State University In progress
pheric Physics
3. Shehu  Sara-| PhD Physics University of llorin In progress
fadeen A.
4. | Saleh Abuba-| PhD Electrical | Universiti TunHussein Onn. Malay- | In progress
kar Umar Engineering sia
5. | Sani Muayiwa | PhD Atmos- | Bayero University Kano In progress
pheric Physics.
6. | Musal. A. PhD Computer | University of Nigeria, Nsukka In progress
Scince
7. | Onuigbo PGD in Electri- | Enugu state University of Technol- | In progress

Ifeanyi Francis

cal/Electronic

Engineering

ogy
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S/ | NAME PROGRAMME | INSTITUTION STATUS
g. Onuh Joyce | PGD Business| Nasarawa State University, Keffi In progress
Ojonugwa Administration
9. | Obafaye MSc  Environ- | University of Agriculture Makurdi, In progress
Aderonke mental Physics | Benue State
10. | Ogaji  Friday | MSc Kogi State University In progress
Ateko
11. | Gideon  Ebo- | Master in Busi- | Nasarawa State University, Keffi In progress
serem ness  Admin-
istration
12. | Kashim Dauda | MSc. Space| Institute for Space Science & Tech- In progress
Physics nology, African University of Science
& Technology, Abuja.
13. | Olalekan M.Eng. FUTA, Akure. Ondo state In progress
Adejuwon
14. | Onyinye MSc. Space Geo-| Instituto Nacional De Pesquisas Es-| In progress
Nkwank wo physics paciasis (INPE), Brazil
15. | Isah Isiaka M.Eng. Nigerian Defence Academy. Kaduna | In progress
state.
16. | O.0O Afolabi PhD. Space| Instituto Nacional De Pesquisas Es-| In progress
Geoohysics paciasis (INPE), Brazil

Table 3: Staff whose graduate/ Post graduate programmes are in prog
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2019PUBLICATIONS BY STAFF OF CAR

. Akoshile, C.O., Shehu-Aladodo, S., Sani, M., Otu, J.O. and Ajibola, B.T. (2019)
Comparative Accuracy Assessment of Combined MODIS and NAAPS Aerosol Op-
tical Depth with AERONET Data over North Africa. Atmospheric and Climate Sci-
ences, 9, 398120.https://doi.org/10.4236/acs.2019.93028

. 0. 0. Ajileye, S. S. Aladodo and A. B. Rabiu., (2019) Spati@Temporal Character-
ization of Land Surface Air Temperature Anomaly over Nigeria. Physical Science
International Journal21(3): 19, DOI: 10.9734/PSI13/2019/v21i330108

. Ajileye, O. O., Otu, J. O., Najib Yusuf and Rabiu, A. B ., (2019).Rainfall Intensity
and Evapotranspiration Patterns Nexus Over Nigeria at Different Solar Cycles.

. Yusuf, N., Ekpe, O.E., Said, R.S. et al., (201%easonal and diurnal trends of surface
refractivity in a tropical environment using ground -based automatic weather sta-
tions. SpringerMeteorol Atmos Physttps://doi.org/10.1007/s00703 -019-006936.

. Saleh, U. A., Felix A. S andSuleiman Abdulrahman , (2019).Development of Web-
Based Price Comparison System for Orgone Accumulator Based Farm Products
and other Local Commodities. International Journal of Information Technolod$SN:
24132950, Volume 3lssues 1, 2019.

. Akolo J.A. , Felix A.S.Okoh D ., (2019). Air Temperature Prediction using Artificial
Neural Network for Anyigba, North -Central Nigeria. International journal of Com-
puter Applications Vol. 177(10)

. Tebebi Justice. et al, Design and Implementation of Weather Monitoring and Con-
trolling System (2019). The International Organization of Scientific Research Journal of
Electrical and Electronic EngineeriftOSR-JEEE),14(6), PP 6I8.

. Adedoja, Oluwaseye Samson, Yskandar Hamam, BasetKhalaf and Rotimi

Sadiku., 2018 A Stateof-Art Review of an Optimal Sensor Placement for
Contaminant Warning System in a Water Distribution Network. Urban Wa-
ter Journal 15:10,9851000.

. Adedoja Oluwaseye Samson, Olubayo Moses Babatunde and lheanado
Henry Denwigwe, 2019. Powering a Space Environment Research Labora-
tory (SERL): Hybrid Renewable Energy System or Diesel System?Energy
Engineeringl16(2), pp.4164,2019.

10.Babatunde, O.M, Adedoja, O.S, Babatunde, D.E, and Denwigwe, |.H,

(2019. Off- grid Hybrid Renewable Energy System for Rural Healthcare
Centres: A case study in Nigeria. EnergyScienceandEngineerifng,1-18,2019.
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https://doi.org/10.1007/s00703-019-00693-6
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INTRA -CENTRE TRAINING

1.Semi nar : Pr e Aneowvetviaw of quantura computing and its Application b y
Mr. Matthew Daniel of ICT unit on thel7h April 2019 Venue: Prof. Seidu Onailo
Muhammed Conference Hall, Anyigba. Kogi State.

2. Computer Training : The ICT unit team organized on 3-weeks comprehensive com-
puter training for all Industrial Training (IT) s tudents at the centre from the 9t g
30h of September 2019. The training which was facilitated by the Head of ICT Mr
Suleiman Abdulrahman covered topics ranging from Computer Appreciation and
Desktop Publishing , Microsoft Word , Microsoft Excel and Microsoft PowerPoint.
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Figure46: ICT Training for Industrial Training Students

ADMINISTRATIVE UPDATE
1 A 3-day training on the Upload of TSA -Sub Account Transactions for 2019 into

GIFMIS Platform for MDAs. The training was organized by the Office of the Ac-
countant General of the Federation, Consolidated Account Department and was
held at the TREASURY Academy, Orozo from Friday, 22" to Saturday, 24" March,
2019. Dr. Ogbeiwi O . Kenneth and Mr. Shaibu Tijani Shaibu participated in the

training.

1 The Ministry o f Budget and National Planning organised a 3- day training program
on 2019 budget preparation using GIFMIS Budget Preparation Sub-system from
Monday, 26th to 28th August, 2019. The venue of the training was Dominion In ter-
national School Jabi, Abuja. The training was attended by DCAR, Prof. Babatunde
Rabiu, Head of Accounts, Dr. Kenneth O. Ogbeiwi, Head of Budget, Mrs. Onuh
Joyce, Mrs. Aderonke Obafaye, Mr. Gideon Eboseremhen and Shaibu Tijani Shaibu.
This training has equipped both the budget unit and the account unit to work to-
gether to foster a seamless 2020 budget for Personnel, Overhead and Cafal for the

Centre.
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PAPER PRESENTATIONS

Seasonal Analysis of Tropospheric Ozone and Its Precursors (NQ & CO) Over Af-
rica Using Satellite Remote Sensing.Aladodo, S. S., Otu, J. O., Najib, Y., Sani, M.,
and Rabiu, B. A. Workshop paper presented at Professor E. E. Balogun Symposium
and 2019 Air Quality Workshop, Bowen University lwo, Osun State on the 28 t -
30h August 2019.

Characterization of Absorbing Aerosols Using Ground -Based AERONET Obser-
vation over Some Afri ca Locations. Aladodo, S. S., Akoshile, C. O., Ajibola, T. B.,
Sani M., and Iborida O. A. Submitted to Nigeria Meteorological Society Conference

held at Federal University of Technology Akure on the 1 std 4th December 2019.

Analysis of the Impact of Nigerian Aerosols and Ozone on Climate and Air Quality
in Tropical West, (2019). Najib Yusuf, Rabia, S. S., Simone Tilmes, and Emiola G.
Seminar paper presented at Physics Department BUK.

Ozone Pollution and Anthropogenic Sectoral Emissions from CMIP and DICE In-
ventories in a Tropical Region, (2019). Najib Yusuf, Simone Tilmes, Rabia, S. S. and
Emiola G. Seminar paper presented at Physics Department BUK and Poster
Presentation at 2019 Air Quality Workshop, Bowen University, lwo, Nigeria on
Thursday 29th August 2019

CAR CONGRATULATORIES

T

T
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T

Mrs Omotayo Oyewole was blessed with a baby boy on the 9th of March 2019

Mr Walter Okey was blessed with a baby girl on the 15th of March 2019

Mr. Najib Yusuf welcomed a baby boy on the 7th of April 2019

Mr Gideon Eboseremhen was joined in holy matrimony to his heartthrob on the
280 of September2019

Ms Ndidi Amaka was joined in holy matrimony to her heartthrob on the 14 t of

December 2019
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Figure49: Dr. Kenneth Ogbeiwiin a warm handshake with His ExcellencyGbod-
luck Ebele Jonathan GCFR, (Former President of Nigeria) during his Ph.D. conv
tion at Igbinedion University Okada on the36f November, 2019
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PICTURE PANORAMA
Pictures from 2019 Federal Ministry of Science and Technology Expo and Exhibition

Program held at the Michael Opara Square Enugu State, Monday 14" § Friday 18t
January, 2019. the Expo: Engr. Saleh A. U, Mr. Suleiman A. Member, Mr. Ezekiel J
o o

Figure51: Engr. Saleh explainingow theAtmospheric Pa-
rameter monitor (AtPaMybserveground level parameters
to curious students at the Science and Tech. Expo

Figure 50: Engr. Saleh A. U, Mr. Suleiman A. Member, M
Ezekiel Jsetting up for their peach at the 2019 Science ¢
Technology expo and exhibition program
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Figure 52 Engr. Saleh explaining the working principlesoof lo- Figure 53 Dr. Chizia (Director PPP), Dr. BenjamiAyantunji
cally designed mgnetometer to the Assessment Team. (Asst. Director) and CAR Staff Joyfully holding NASRBA

position award.
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Pictures from the 4-day training on Automatic Weather Station (AtPaM), Operation
and maintenance of staff from Forestry Research Institute of Nigeria, Ibadan Oyo State
on 4th-7th February, 2019.
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Figure 54:CAR technical staff with staff from Forestry Research Institute of Nigeria, Ibadan Oyo State onsite ti
on Automatic Weather Station (AtPaM)

Figure55: CAR technical staff with staff from Forestry Research Institute of Nigeria, Ibadan Oyo State upon corr
of a fourday training on operation and maintenance of Automatic Weather Station
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Figure 58 Three days training/testing of HidPrecision Telemetry Weather Monitoring Station (AtPd&d)technical
staff atCARLaboratoryfrom 22'9-24 May, 2019.

Figure 57:Exhibition of NASRDA 20Anniversary Celebration on's57"" May, 2019.
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